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Abstract
Objectives: to compare care staff proxies with care home residents’ self-assessment of their health-related quality of life
(HRQoL).
Methods: we assessed the degree of inter-rater reliability between residents and care staff proxies for the EQ-5D-5L index,
domains and EQ Visual Analogue Scale at baseline, 3 months and 6 months, collected as part of the PATCH trial. We
calculated kappa scores. Interpreted as <0 no agreement, 0–0.2 slight, 0.21–0.60 fair to moderate and >0.6 substantial to
almost perfect agreement. Qualitative interviews with care staff and researchers explored the challenges of completing these
questions.
Results: over 50% of the HRQoL data from residents was missing at baseline compared with a 100% completion rate by
care staff proxies. A fair-to-moderate level of agreement was found for the EQ-5D-5L index. A higher level of agreement was
achieved for the EQ-5D-5L domains of mobility and pain. Resident ‘non-completers’ were more likely to: be older, have
stayed a longer duration in the care home, have lower Barthel Index and Physical Activity and Mobility in Residential Care
(PAM-RC) scores, a greater number of co-morbidities and have joined the trial through consultee agreement. Interviews with
staff and researchers indicated that it was easier to rate residents’ mobility levels than other domains, but in general it was
difficult to obtain data from residents or to make an accurate proxy judgement for those with dementia.
Conclusions: whilst assessing HRQoL by care staff proxy completion provides a more complete dataset, uncertainty remains
as to how representative these values are for different groups of residents within care homes.
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Key Points
• Evaluating the cost effectiveness of interventions in a care home setting requires alternative methods for collecting health-
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• Care home staff proxy reporting is one way of collecting this information, but there are concerns regarding the level of
agreement between care staff proxies and residents.
• This analysis has shown that there is a higher level of agreement between care home staff proxies and residents for some of the
domains (e.g. mobility and pain). The non-completers (residents who did not complete the EQ-5D-5L) were more likely
to be older, have lower Barthel and PAM-RC scores, a greater number of co-morbidities and have dementia. Alternative
ways of ascertaining HRQoL for residents who lack the capacity to complete measures requires investigation.
Introduction
In the United Kingdom, the majority of long-term care is
provided by care staff in care homes. Over 400,000 people
in the United Kingdom live in care homes (with and without
nursing care), with demand for this type of care forecast to
rise with an increasingly ageing population [1]. This is a frail
population, with many residents having complex healthcare
needs, including dementia [2]. A growing number of trials
of interventions to improve the quality of life of care home
residents are being undertaken, which require the evaluation
of these interventions’ cost effectiveness.
Since 2008 the National Institute for Health and Care
Excellence (NICE) in England has stated that economic eval-
uations of interventions should be presented using an incre-
mental cost per quality-adjusted life year (QALY) and that
the estimates of the health-related quality of life (HRQoL)
used in the QALY for an adult population should use the
EuroQol five-dimension (EQ-5D) questionnaire to ensure
consistency [3]. The EQ-5D focuses on five dimensions
of health: mobility, ability to self-care, ability to under-
take usual activities, pain and discomfort and anxiety and
depression—assessed using either the EQ-5D-3L (where
each domain has three levels of severity) or the EQ-5D-
5L (where each domain has five levels of severity). The
domains are converted to an index using a set of weights [4].
The EQ Visual Analogue Scale (VAS)—which is a scale of
0–100, rated from the worst imaginable health state to the
best imaginable health state—is completed alongside the
EQ-5D and records a person’s assessment of their health
state, as they are experiencing it on that day.
Previous studies have identified low completion rates of
HRQoL measures such as the EQ-5D within care home
settings [5]. It is argued that, due to cognitive impairment,
some care home residents struggle to answer the HRQoL
questions reliably [5, 6], and there is evidence of a significant
correlation with residents’ difficulty answering questions and
their having reduced capacity [5]. An alternative, or comple-
mentary, approach is to ask care home staff to complete the
questions on their behalf. The OPERA study compared 556
care home residents’ EQ-5D-3L ratings with staff ratings and
found that, on average, staff proxies rated residents as hav-
ing a lower HRQoL than the residents’ self-assessment [7].
This comparatively lower rating of HRQoL was particularly
the case for residents with depression, pain and cognitive
impairment; whilst the opposite effect—overstating HRQoL
compared with the residents—was seen for those with no
cognitive impairment [7]. The PEACH study compared care
staff proxies and care home residents’ EQ-5D-5L and EQ
VAS data across three consecutive months achieving 117,
109 and 104 pairs, respectively [8]. The researchers reported
that care staff proxies’ values, on average, were lower than
the residents’ for the EQ-5D-5L index scores at baseline
(0.43 versus 0.57), but the EQ-VAS results were the opposite
(68 versus 65). Levels of agreement [using the Intra-Class
Correlation Coefficient (ICC)] were ‘fair’ for the EQ VAS
and ‘moderate’ for the EQ-5D-5L index, raising questions
about the validity of this HRQoL measure in this population
[8]. Other studies have identified an under-reporting of
levels of discomfort and distress compared with the residents’
own assessment [6].
This paper reports the inter-rater reliability of care home
residents and care staff proxies who participated in the
PATCH trial for the EQ-5D-5L domains, index and EQ
VAS. The study adds to the literature by employing a mixed
methods approach to assess the inter-rater reliability and
examine the challenges experienced in collecting these mea-
sures of HRQoL in a care home population.
Methods
The PATCH trial design is reported in the protocol paper
[9] and results paper [10]. It was a parallel-group, cluster-
randomised controlled feasibility trial with embedded pro-
cess evaluation. Ten care homes in Yorkshire were ran-
domised (1:1) to the Skilful Care Training Package (SCTP)
delivered by physiotherapists to care staff plus usual care, or
to usual care. Consent for participation in data collection was
sought from residents who required assistance when mobil-
ising, regardless of capacity. Where residents lacked capacity
to consent, an appropriate Consultee was approached to
provide agreement to their involvement in the trial [11].
Between May 2017 and February 2018 146 residents were
registered as trial participants across 10 care homes. One
SCTP home closed shortly after the 3-month follow-up.
Data were collected at baseline (pre-randomisation),
3- and 6-months post-randomisation from residents, where
they were able to provide information, and from care
staff proxies for all participating residents. All participants
included in the PATCH trial were included in this study.
Questionnaires were administered face-to-face by a blinded
researcher who recorded, at the end of each questionnaire,
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Table 1. Trial participants available to complete the EQ-5D-5L Index at each time point










71 (48.6%) 75 (51.4%) 43 (34.7%) 81 (65.3%) 36 (34.6%) 68 (65.4%)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Age (years) Mean (SD) 85.7 (7.47) 86.2 (8.32) 85.3 (8.05) 86.7 (8.04) 84.3 (7.71) 86.2 (7.94)
Gender Female 51 (71.8%) 55 (73.3%) 33 (76.7%) 56 (69.1%) 24 (66.7%) 51 (75.0%)
Male 20 (28.2%) 20 (26.7%) 10 (23.3%) 25 (30.9%) 12 (33.3%) 17 (25.0%)













Mean (SD) 5.8 (4.75) 2.3 (2.87) 6.7 (5.09) 2.6 (3.07) 5.1 (4.95) 3.3 (3.56)
Co-morbiditiesb 0
co-morbidities
1 (1.4%) 2 (2.7%) 2 (4.7%) 1 (1.2%) 0 (0.0%) 3 (4.4%)
1–2
co-morbidities
24 (33.8%) 13 (17.3%) 13 (30.2%) 19 (23.5%) 12 (33.3%) 17 (25.0%)
3+
co-morbidities
46 (64.8%) 60 (80.0%) 28 (65.1%) 61 (75.3%) 24 (66.7%) 48 (70.6%)
Capacity to consent Yes 24 (33.8%) 0 (0.0%) 19 (44.2%) 1 (1.2%) 15 (41.7%) 0 (0.0%)
No 47 (66.2%) 75 (100.0%) 24 (55.8%) 80 (98.8%) 21 (58.3%) 68 (100.0%)
aMissing for one participant who did not complete or partially completed the EQ-5D questionnaire at 3 and 6 months. bNumber (percentage) of registered residents
with a confirmed diagnosis of the condition is reported.
completed via (blinded) researcher interview with staff
members who knew the resident well. Staff members were
asked to rate from the perspective of the resident. In 8 out
of 10 care homes the same staff member was the proxy for
all time points and all residents. In one care home one staff
member completed all baseline and 6-month time points
and another the 3-month time point and in the final care
home two care staff covered the residents at each time point.
Residents’ characteristics collected included: gender, age,
co-morbidities, months resident at the care home and levels
of mobility and independence—including the Barthel Index
of Activities of Daily Living [12] and Physical Activity
and Mobility in Residential Care Scale (PAM-RC) [13].
Where all EQ-5D-5L domains had been completed they
were converted to index values on the scale of −0.285
(extreme problems on all the EQ-5D-5L domains) to 1
(no problems on any of the EQ-5D-5L domains) using the
England EQ-5D-5L value set published by Devlin et al. [4].
Analysis of inter-rater agreement was cross sectional at
each time point (baseline, 3 and 6 months) and performed
using STATA 15.0. The weighted kappa statistic was used to
assess levels of agreement for the EQ-5D-5L domains, using
linear weights for the five levels and confidence intervals
(CIs) calculated using bootstrapping (1,000 repetitions). The
ICC was calculated for the EQ-5D-5L index value and EQ
VAS using a one-way random effects model. These methods
allow the measurement of agreement between two or more
raters [14]. The kappa scores range from −1 to +1 and can be
interpreted as <0 no agreement, 0–0.2 slight, 0.21–0.40 fair,
0.41–0.60 moderate, 0.61–0.80 substantial ≥0.80 almost
perfect agreement [15].
Semi-structured interviews were undertaken by author
L.G. at the end of the trial with a sample of researchers
(N = 2) and care home staff (N = 7 from five care homes) who
had collected data from or provided data about participating
residents, respectively. All care homes were given the oppor-
tunity to participate in these interviews, and all those who
responded were included. Interviews explored, using a topic
guide, the acceptability of data collection tools and processes,
including researchers’ and staffs’ views on completion of the
HRQoL measures—for example how easy or difficult they
found it to provide answers and their perceptions of the
relevance of questions to residents. The thematic analysis
method described by Braun and Clarke was used to analyse
the interview data [16].
Results
Residents’ characteristics are summarised in Table 1, by
those who did and did not complete all the EQ-5D-5L
domains at each time point. The denominator represents all
residents still participating in the trial at each time point
(excluding residents who died or moved from the home at
time points beyond baseline). Less than 50% of the residents
fully completed the EQ-5D-5L at baseline, declining to 34%
of those available at 6 months. Completers were more likely
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Table 2. Levels of agreement for the EQ-5D-5L domains
Domain Time point No. with resident and
proxy completed (% of
total)
% Exact agreement Kappa (95% CI) No. of care homes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mobility Baseline 83 (56.85%) 40.96 0.408 (0.27, 0.54) 10
3 months 56 (45.53%) 53.57 0.434 (0.19, 0.68) 10
6 months 42 (40.38%) 57.14 0.444 (0.13, 0.76) 9
Self-care Baseline 80 (54.79%) 28.75 0.068 (−0.04, 0.18) 10
3 months 47 (38.21%) 34.04 0.153 (0.08, 0.23) 10
6 months 42 (40.38%) 34.48 0.30 (−0.02, 0.62) 9
Usual activities Baseline 74 (50.68%) 27.03 0.084 (−0.04, 0.21) 10
3 months 50 (40.65%) 20.00 0.135 (−0.04, 0.31) 10
6 months 47 (46.08%) 37.50 0.228 (−0.05, 0.50) 9
Pain/discomfort Baseline 82 (56.16%) 42.68 0.178 (0.08, 0.27) 10
3 months 58 (47.15%) 44.68 0.199 (0.09, 0.38) 10
6 months 47 (45.19%) 37.50 0.234 (0.09, 0.38) 9
Anxiety/depression Baseline 80 (54.79%) 25.00 −0.045 (−0.11, 0.02) 10
3 months 52 (42.28%) 38.46 0.115 (−0.08, 0.31) 10
6 months 46 (44.23%) 23.91 −0.054 (−0.17, 0.07) 9
There are differing numbers completed across the domains, as some residents did not complete all questions.
physical activity, have fewer co-morbidities and have the
capacity to consent.
The resident and care staff proxy questionnaires (where
both were complete) and inter-rater agreements for the EQ-
5D-5L domains are summarised in Table 2. Care staff proxy
data were provided for all available residents at each time
point, but there were varying amounts of missing data for
the residents’ self-assessment. Residents were most likely to
complete the mobility domain, which also had the highest
level of agreement between the matched pairs with kappa
scores of >0.4 (moderate agreement) at each time point.
There was less agreement between residents and proxies for
the usual activities and anxiety and depression domains. The
anxiety and depression domain resulted in a negative Kappa
score indicating that there was ‘no agreement’.
The EQ-5D-5L index and EQ-5D VAS pairings for res-
idents and care staff proxies are presented in Table 3. The
EQ-5D-5L index requires all five domains to be completed,
resulting in fewer pairs to compare than in Table 2. For the
EQ-5D-5L index there were 71 pairings at baseline, 42 at
3 months and 36 at 6 months. On average care staff assessed
residents to be in a poorer state of health than the residents
reported themselves (at baseline 0.44 versus 0.56), although
the 95% CIs are overlapping indicating this difference is
not statistically different. The ICC values for the EQ-5D-
5L index were all >0.3 and at 6 months >0.45, so in the
realms of fair to moderate levels of agreement. For the EQ
VAS there were 57 pairings at baseline, 25 at 3 months and
27 at 6 months. The EQ VAS scores had similar levels of
agreement, but much lower rates of completion than the EQ-
5D-5L index, with only 20% of residents completing the
EQ-5D VAS at 3 months and 26% at 6 months.
Researchers being unable to engage with residents due
to communication or cognitive difficulty were the most
common reasons for non-completion of part or all of the
questions. Other reasons included that the resident could not
understand or hear the question, was asleep, was unwell or
was distressed by the questions. Reasons for the low response
to the EQ VAS included that some residents couldn’t see
the scale or were unable to understand what they needed
to do—despite the researcher being there to guide them
through it.
A key theme identified from the interviews was that some
staff seemed to conceptualise quality of life for those with
cognitive impairment as being quite different from those
who did not have dementia.
Alzheimer’s they just get things sometimes back to front and it’s just a total
different scenario. They’re not anxious, they’re not depressed, they just really
don’t know what comes next.
[quote from member of care staff]
Researchers found the anxiety and depression question
difficult to ask residents, as some residents would become
upset. Care staff often reported that anxiety was contingent
upon personal care activities (e.g. toileting or transfers) rather
than being an ongoing state, which made it more difficult to
answer the question.
Researchers and staff suggested that some of the EQ-5D-
5L domains were not appropriate for care home residents,
particularly ‘usual activities’—where the examples given are
often irrelevant to residents (e.g. housework). The mobility
domain was seen as more straightforward, as staff had a good
understanding of residents’ dependency levels (as part of
their care plans), and researchers found it easier to ascertain
mobility levels from residents through conversation.
. . . things like mobility you can sort of have a conversation, and get them to
pin that down.
[quote from researcher]
Where residents did engage, researchers were not always







/ageing/advance-article/doi/10.1093/ageing/afab053/6210362 by guest on 07 April 2021
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Table 3. Levels of agreement for the EQ-5D-5L index and EQ-5D VAS








ICC (95% CI) No. of care homes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Index Score Baseline 71 (48.6%) 0.56 (0.48, 0.64) 0.44 (0.38, 0.50) 0.368 (0.184,
0.577)
10
3 months 43 (35.0%) 0.54 (0.44, 0.64) 0.46 (0.37, 0.54) 0.329 (0.041,
0.570)
10
6 months 36 (34.0%) 0.49 (0.38, 0.64) 0.34 (0.24, 0.44) 0.453 (0.148,
0.679)
9





















to their cognitive impairment—meaning they were either
unable to answer or did not provide an accurate account of
their abilities, as confirmed by care staff. Staff commented
that: it was difficult to obtain a ‘true’ account from residents
with cognitive impairment; residents are often unable to tell
staff members how they are feeling and that some residents
say they are fine when staff know they are not or vice versa.
This made it difficult to provide a proxy rating from the
perspective of the residents, as shown by these staff quotes:
. . . you don’t know how a person’s feeling if they can’t tell you how they’re
feeling, so that can be quite difficult.
. . . where I were putting somebody they were completely put their self
somewhere different, you know, it’s, it is quite hard that one.
The EQ VAS was seen as particularly difficult to complete,
as residents were confused by how to assign a number to
their health, and staff found it difficult to make a subjective
judgment on a resident’s behalf.
Discussion
To assess the cost effectiveness of interventions in a care home
population, where not all residents are able to complete the
questions, proxy-reported HRQoL outcomes are often col-
lected. Using proxies for HRQoL where people are unable to
make this assessment themselves is not a new phenomenon
[17]. The key consideration is whether there is confidence
that the proxy-reported outcomes are comparable with self-
complete. The PATCH trial identified a greater level of agree-
ment between care staff proxies and residents for some of
the domains (e.g. mobility and pain), which was supported
by the interviews with staff and researchers. The mobility
domain was seen to be easier to complete than other domains
that were more subjective and so less straightforward to
answer (e.g. anxiety and depression). These differences in the
ease of completion of the domains reinforce findings from
other studies where this has been identified [18].
A tendency for proxy values to be lower than self-reported
values was identified in other studies [7, 18, 19]. This
was particularly evident for certain groups of care home
residents, such as those with dementia [20, 21] and older
people [22]. Lower levels of agreement have been reported
for residents with severe Parkinson’s disease and depression
[23], but higher levels of resident and care worker proxy
agreement where the individuals were in better health
[17]. Inaccurate HRQoL data risks reporting gains (or
losses) from interventions that are not representative of
those experienced by care home residents and calls into
question the impact of combining self-complete and proxy in
one analysis.
In the PATCH trial we were able to achieve a 100%
completion rate for questionnaires completed by the care
staff proxies. In comparison, <50% of residents completed
the five domains at baseline, declining to 34% at 6 months.
The most common reason recorded for non-completion was
a lack of cognitive ability, indicating that some of the missing
data may include particular groups of care home residents
excluded from the paired analysis who genuinely need proxy
assessment of their HRQoL (as they are unable to understand
or communicate their answers) [24] and for whom we have
been unable to ascertain whether the proxy ratings provided
reflected their HRQoL. At the present time there is no formal
screening or cut off suggested for use of the proxy version of
the EQ-5D.
The DEMQOL-U, a measure of HRQOL for people with
dementia (proxy and self-report), has been used as alternative
preference-based measures within care home research [25,
26]. In the UK, given NICE guidance [3] these are typically
used alongside the EQ-5D, often as sensitivity analyses [27].
Divergence in scoring between the EQ-5D and DEMQOL-
U and their proxies suggest use of the DEMQOL-U for
a subgroup of participants with cognitive impairment or








/ageing/advance-article/doi/10.1093/ageing/afab053/6210362 by guest on 07 April 2021
C. Kelly et al.
If HRQoL measures such as the EQ-5D are to be used
to assess cost effectiveness of interventions in care home
settings, to focus on only those residents that could self-
complete limits the generalisability of results. As a number
of studies have identified, this depends on the care home
population that is being studied, as there is likely to be better
agreement for those whose health is either very good or very
poor, but currently less evidence for those in-between [17].
Within our study, we used the tariff developed by Devlin
et al . [4] for the EQ-5D-5L. Concerns have been raised over
the quality and reliability of this tariff [30]. Whilst NICE rec-
ommends use of a mapping function [31] instead of the tariff
[32], without a gold standard is not possible to conclude that
the tariff necessarily mis-represents health state preferences
[33]. The ‘interim’ solution of a mapping function is also
thought to be limited [34]. Given the controversy we used
the Devlin tariff as proposed in our original protocol. Use
of this tariff rather than the mapping function is likely to
impact on the index score and ICCs but not on the VAS
or domain responses. Whilst we believe use of the tariff is
unlikely to change our conclusions, we recommend future
research uses the new EQ-5D-5L tariff once available.
Strengths and limitations
A mixed methods approach was employed to provide a
greater understanding of the difficulties in collecting data
from a population group that in many cases were unable to
complete the questions—often due to cognitive impairment.
One of the key strengths of the study was that in the majority
of care homes the same staff proxy filled in the questions
at all time points, minimizing the influence on agreement
from multiple raters. The interviews were conducted by the
trial manager who was familiar with all aspects of the trial, so
had a good understanding of the staff member experiences.
The study did include a comparison of the characteristics
of those participants included (with complete EQ-5D-5L
Index scores) versus not included in the paired analysis but
did not focus on how participant characteristics might affect
inter-rater agreement of those that were paired.
Conclusions
This trial and others have identified a high level of missing
data in the responses of care home residents, which advocates
the use of care staff proxies in evaluating HRQoL—to allow
the inclusion of all residents’ data in evaluations. However,
we have shown that, where it was possible to compare staff
proxies with the residents’ responses, there was only a fair to
moderate level of agreement, providing a degree of uncer-
tainty regarding the representativeness of proxy assessments
of residents’ HRQoL. Alternative methods for assessing res-
idents’ HRQoL should be explored, particularly for those
with cognitive impairment.
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